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cine and does not impair the ability of the animals to respond to
other antigens. The term active acquired tolerance for this phe-
nomena was suggested by Billingham, Brent, and Medawar in
1953. The terms acquired immune tolerance and immunologic un-
responsiveness have also been used.
Observations leading to the recognition of acquired tolerance
were contributed by several workers who noted that the embryo
and the very young animal fail to respond to antigenic stimuli.
Burnet and Fenner called special attention to these observations
in their publication The Production of Antibodies and predicted
the existence of immune tolerance. In addition to tolerance of
tissue grafts, animals have been made tolerant in early life to
many different kinds of antigens including erythrocytes, bacterial
cells, viruses, toxoids, toxins, and purified proteins.
There are examples of naturally acquired tolerance which are
of interest. Owen in 1945 observed that fraternal cattle twins may
possess two antigenically different kinds of erythrocytes. This is
an example of a chimera. During embryonic development anasto-
mosis of placental blood vessels of the twin embryos results in an
exchange of blood. Such animals may continue to tolerate each
other's erythrocytes permanently, and an exchange of skin grafts
is also possible. The blood chimera of the above type is also ob-
served in other animals, including man. Chicks from double-
yolked eggs may show blood chimerism. Immunological "paraly-
sis," which is also a form of acquired tolerance, is sometimes ob-
served in adult animals that have received large doses of an anti-
gen over a period of time. Horses hyperimmunized for commercial
production of antiserum may become "exhausted" and fail to re-
spond to further injections of the antigen.
Immunolagy and Cancer. A great deal of research on the can-
cer problem has been directed toward the possible role of antigens
and antibodies in the production as well as the control of the dis-
ease. It can be demonstrated that there are antigenic differences
between cancer cells and normal cells of the individual from which
the tumor is taken. Cancer cells obtained during the metastatic
stages of the disease can be transplanted to many different ani-
mals, whereas cells taken early in the development of the tumor
or normal cells from the animal with the cancer are not trans-
plantable. Experimentally, it is possible to immunize animals
with suspensions of tumor cells so that they become refractory
to transplantation of the tumor. Furthermore, serum from im-
munized animals will produce specific cytotoxic effects on tumor
cells. Whether immune serum will be of value therapeutically in
cancer is questionable.